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high-speed stretching of extrudate to suppress the retraction or disengagement of the oriented structures. SEM Observation. SEM was employed to observe the fibrillar structure and crystalline morphology for self-nanofibrillar PLA. Cryogenic fracture and alkaline etching were applied to obtain the specific surfaces. For the cryogenic fracture, the as-stretched ribbons were placed in liquid nitrogen for 0.5 h and cryogenically fractured along the stretching direction. The fracture surfaces were directly taken or further etched for SEM observation. To observe the crystalline morphology in self-nanofibrillar PLA, amorphous PLA was etched in a water-methanol (1:2 by volume) solution containing 0.025 mol/L of sodium hydroxide for 14 hours at 15 °C. All the etched surfaces were cleaned by using distilled water with the assistance of ultrasonication. A field-emission SEM (Inspect F, FEI, Finland) was utilized to explore the fibrillar and crystalline morphology of the selfnanofibrillar PLA sputter-coated with gold, while the accelerated voltage was held at 5 kV.
Synchrotron X-Ray Measurements. Two-dimensional wide-angle X-ray diffraction (2D-WAXD) determination was carried out at the beamline BL15U1 of Shanghai Synchrotron Radiation Facility (SSRF, Shanghai, China). The monochromated X-ray beam with a wavelength of 0.124 nm was focused to an area of 3 × 2.7 µm 2 (length × width), and the sample-to-detector distance from was set as 185 mm. After 90-second exposure to the X-ray for the samples, the 2D-WAXD images were collected with an X-ray CCD detector (Model SX165, Rayonix Co. Ltd, USA). Two-dimensional small-angle X-ray scattering (2D-SAXS) measurements were performed at the beamline BL16B1 of SSRF. The 2D-SAXS images were collected with an X-ray CCD detector Figure S1a shows the high melt strength of extruded PLA amenable to high-drawing-ratio stretching, due primarily to the existence of shear-aligned crystals that survived from the melting at 165 °C. The high flexibility allowed the as-stretched PLA ribbons to be woven into a mat ( Figure   S1b ). Figure S1 . Digital photos showing (a) hot stretched PLA from the slit die, and (b) HD PLA sheets with high flexibility that can be easily woven into a mat. Figure S2 shows that isothermally annealed PLA was characterized by a high degree of crystallinity (56.8%), a glass transition temperature at 42.7 °C and a melting point at 167.1 °C. Figure S2 . DSC heating curve of PLA isothermally annealed at 120 °C for 30 min. Figure S3 shows that no traces of nanofibrillar texture or structural evolution were observed in normal PLA. In line with the DSC data and 2D-WAXD results, Figure S4 shows that no evident formation of crystalline entities was observed in normal PLA. Figure S4 . SEM image of normal PLA after alkaline etching. Probably due to the relatively low contents of amorphous chains in self-nanofibrillar PLA, the glass transition behavior was not as significant as normal PLA (Figure 3f , main text). Figure S7 extracts the DSC curves of MD PLA and HD PLA in the glass-transition region for direct comparison. Table S1 lists the detailed values of tensile properties for self-nanofibrillar PLA, as extracted from the stress−strain curves (Figure 3a , main text). The tensile toughness or the energy taken up by the PLLA/QD composites before breaking was evaluated by calculating the area under the stress−strain curve. [b] Normal PLA
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